Autosomal dominant polycystic kidney disease decreases anion exchanger activity.
Liver cysts, the most common extrarenal manifestation of autosomal dominant polycystic kidney disease (ADPKD), derive from the intrahepatic biliary epithelium (IBE) and are found in 60-75% of ADPKD patients on dialysis. Secretin-induced secretion by the normal IBE is rich in HCO3-, whereas intact ADPKD liver cysts secrete primarily Cl- in response to secretin. To evaluate the mechanisms of decreased HCO3- secretion by ADPKD liver cysts, we utilized SV40 large T antigen-immortalized normal IBE and ADPKD liver cyst-derived epithelia (LCDE) cell lines that we created. These cell lines express biliary but not hepatocyte markers. Anion exchanger (AE) function was assessed by the response of intracellular pH (pHi) to acute Cl- removal. 2',7'-Bis(carboxyethyl)-5-(6)-carboxyfluorescein-loaded monolayers were continuously perfused with physiological HCO3- buffer containing Cl- or gluconate. In IBE cell line H75 (n = 6), acute Cl- removal alkalinized pHi at a rate of 0.04 +/- 0.01 min-1. AE function was significantly decreased in LCDE cell line CL3 (n = 6) to a rate of 0.01 +/- 0.01 min-1 after Cl- removal. Northern blot analysis demonstrated equivalent levels of AE2 mRNA in both cell lines. AE1 mRNA was undetectable. Immunoblot analysis demonstrated the AE2 polypeptide in both cell lines, but the level of mature glycosylated AE2 polypeptide was reduced in LCDE cells. Immunofluorescence microscopy demonstrated decreased membrane-localized AE2 in LCDE cells. These findings suggest that decreased plasmalemmal AE2 may account for decreased AE function in LCDE cells and suggest a possible explanation for decreased secretion of HCO3- by ADPKD liver cysts.